ART. 38]
ATTRACTION  OF MOUNTAINS.
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Other mountains also have been used for this purpose. The observations of James and Clarke on Arthur's Seat gave 5'316, while those of Mendenhall in Japan led to 5*77 as the mean density of the earth.
36. There are two other methods of finding the mean density, one by observations in mines and the other by processes analogous to the Cavendish experiment. These have been used many times and lead to results which differ slightly, in excess or defect, from 5J.
A short history of the older experiments may be found in Airy's Figure of the Earth. Much however has been done since 1830, the date of this treatise. An account of the experiments up to the year 1894 is given in Poynting's essay on the mean density of the Earth.
37.    At the end of a paper on the Schehallien experiment (Phil. Trans. 1821) Hutton suggested that one of the great pyramids of Egypt might be used instead of a mountain to find the mean density of the earth.   He calls to mind the great size of one of these, its height being nearly double that of St Paul's Cathedral.   Its regular figure and known composition would, he says, yield facilities in the calculation of its attraction.   Observations could then be made at four stations, one on each face, and these could be placed much nearer to the centre of gravity of the attracting mass than was possible in an irregular mountain.    Such was his enthusiasm, that he declared that even his age of eighty years would hardly prevent him from joining an expedition for this purpose.
38.    Ex. 1.   The tide in the Bay of Fundy rises 100 feet from low to high water mark.    It has been proposed to find the density of the earth by determining the attraction of the tide-wave on a plumb-line at high and low tide on the same principle as Maskelyne's experiment at Schehallien.    Supposing the attraction of the tide-wave at a point O on the shore to be represented by that of the water within a cylinder whose axis is the vertical at 0, whose height I is 100 feet and
radius r, show that the deviation of the plumb-line is           log ~ , where R is the
radius of the earth, D its mean density, and r is large compared with L
Show that this expression increases slowly compared with r, and that if r be taken between 2 and 4 miles, the deviation to be observed will be about two-fifths of a second. This is much smaller than the deviation to be observed in Maskelyne's experiment, which was about eleven seconds. On the other hand the attracting mass is a homogeneous body instead of a heterogeneous mountain.
Ex. 2. The section of a long wedge-shaped mountain is an equilateral triangle having EG for base. If P be the point on the face AB at which the horizontal
attraction is greatest, prove that log ^-^—^ =N/3 sin"1
"
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where x = BP, y — QP
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and a is the length of any side of the section.    The equation is nearly satisfied by a = £a.
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